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(epoxidation or oxidation) and "tube 
reactor" 


US-PGPUB; 

USPAT; 

USOCR; ' 

FPRS; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


OR 


ON 


2007/08/29 18:48 


S4 
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epoxidation and "tube reactor" 


US-PGPUB; 

USPAT; 

USOCR; 

FPRS; 

EPO; JPO; 

DERWENT; 

IBMJTDB 
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ON 


2007/08/29 18:49 


S5 
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S4 and (hydroperoxide or "hydrogen 
peroxide") 


US-PGPUB; 

USPAT; 

USOCR; 

FPRS; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/08/29 18:51 


S6 
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S3 and (hydroperoxide or "hydrogen 
peroxide") 


US-PGPUB; 

USPAT; 

USOCR; 

FPRS; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/08/29 19:12 


S7 


28 


S6 and "feed point" 


US-PGPUB; 
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DERWENT; 
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3013 


(epoxidation or oxidation) and "tube 
reactor" 


US-PGPUB; 

1 ICDAT' 

UbrA 1 , 

USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
IBM_TDB 


OR 


ON 


2007/08/30 10:01 


S9 


503 


S8 and (hydroperoxide or "hydrogen 
peroxide") 


US-PGPUB; 

1 ICDAT- 

UbrA 1 , 

USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
IBM_TDB 


OR 


ON 


2007/08/30 10:01 


S10 


44 


S9 and adiabatic 


US-PGPUB; 

1 ICDATi 

UbrA I , 

USOCR; 

FPRS; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


OR 


ON 


2007/08/30 10:02 


Sll 


. 616 


reactor and "tube reactor" and 
fixed -Ded 


US-PGPUB; 

1 ICDATi 

UbrA 1 , 

USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
IBM_TDB 


OR 


ON 


2007/08/30 13:02 


S12 


39 


Sll and "feed points" 


US-PGPUB; 

1 ICDATi 

UbrA 1 , 

USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
IBM_TDB 


OR 


ON 


2007/08/30 10:37 


S13 


122 
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US-PGPUB; 

1 ICDAT* 

UbrA 1 J 

USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
IBM_TDB 


OR 


ON 


2007/08/30 11:22 


S14 
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S8 and ("two feed points" or "dual 
reed ; 


US-PGPUB; 
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UbrAT; 

USOCR; 
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DERWENT; 

IBM_TDB 


OR 


ON 


2007/08/30 11:30 
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12 


S8 and ("after-reactor") 


US-PGPUB; 

USPAT; 

USOCR; 

FPRS; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/08/30 11:33 


S16 


5 


"wo 01/10855" 


US-PGPUB; 

USPAT; 

USOCR; 

FPRS; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/08/30 11:56 


S17 
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"wo 01/72729" 


US-PGPUB; 

USPAT; 

USOCR; 

FPRS; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/08/30 13:00 


S18 


1 


"wo 02/22259" 


US-PGPUB; 

USPAT; 

USOCR; 

FPRS; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/08/30 13:00 


S19 


371 


"tube reactor" and ("feed points" or 
feed inlets or feed ports ) 


US-PGPUB; 

USPAT; 

USOCR; 

FPRS; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/08/30 13:04 


S20 
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"4582613" 


US-PGPUB; 

USPAT; 

USOCR; 

FPRS; 

EPO; JPO; 

DERWENT; 
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2007/08/30 14:18 
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USPAT; 
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FPRS; 

EPO; JPO; 

DERWENT; 

IBMJTDB 
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ON 


2007/08/30 14:22 


S23 
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US-PGPUB; 

1 ICDATi 

UbPAT; 

USOCR; 

FPRS; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/08/30 14:23 


S24 


1 . 


10/387119 


US-PGPUB; 

USPAT; 

USOCR; 

FPRS; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/08/30 14:23 


S25 
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"6949675" 


US-PGPUB; 

USPAT; 

USOCR; 

FPRS; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/08/30 14:55 


S26 


425 


549/524 or 549/529 


US-PGPUB; 

i ten A T~. 

USPAT; 

USOCR; 

FPRS; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/08/30 14:56 


S27 


21 


S26 and "tube reactor" 


US-PGPUB; 

i irnAT. 

USPAT; 
USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
IBM TDB 


OR 


ON 


2007/08/30 14:57 
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L2 


438 


549/531 


US-PGPUB; 

1 ICDATt 

UbrAT; 

USOCR; 

FPRS; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


OR 


ON 


2007/10/01 17:08 


L3 


0 


12 and reactor and "inlet points" and 
reed 


US-PGPUB; 
UbrAT; 

USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
IBM.TDB 


OR 


ON 


2007/10/01 17:09 


L4 


2 


12 and oxirane and hydroperoxide 
and catalyst and adiabatic and 
((tube or "fixed-bed") near reactor) 


US-PGPUB; 

1 ICnATi 

U5PAT; 

USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
IBM_TDB 


OR 


ON 


2007/10/01 17:09 


L5 


0 


12 and reactor and "multiple feed 
points" 


US-PGPUB; 

1 ICHATi 

USPAT; 

USOCR; 

FPRS; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


OR 


ON 


2007/10/01 17:10 


L6 


0 


12 and reactor and "inlet points" and 
feed 


US-PGPUB; 

USPAT; 

USOCR; 

FPRS; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


OR 


ON 


2007/10/01 17:10 


L7 


28 


12 and "tube reactor" 


US-PGPUB; 

USPAT; 

USOCR; 

FPRS; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


OR 


ON 


2007/10/01 17:10 


L8 


8 


12 and (oxirane or "propylene 
oxide") and (hydroperoxide or 
"hydrogen peroxide" or 
hydrogenperoxide) and catalyst and 
adiabatic and ((tube or "fixed-bed") 
near reactor) and zeolite and 
solvent 


US-PGPUB; 

USPAT; 

USOCR; 

FPRS; 

EPO; JPO; 

DERWENT; 

IBM TDB 


OR 


ON 


2007/10/01 17:21 
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FPRS; 
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DERWENT; 
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OR 


ON 


2007/10/01 17:08 


S2 
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oxirane and hydroperoxide and 
catalyst ana aaiaoatic ana tuoe ana 
reactor 


US-PGPUB; 

1 ICDAT- 
UbrA 1 , 

USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
IBM_TDB 


OR 


ON 


2007/10/01 13:58 


S3 


10 


oxirane and hydroperoxide and 
catalyst and adiabatic and ((tube or 
"fixed-bed") near reactor) 


US-PGPUB; 

1 ICDATi 

UbPAT; 

USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
IBM_TDB 


OR 


ON 


2007/10/01 17:09 


S4 


31 


(oxirane or "propylene oxide") and 
(hydroperoxide or "hydrogen 
peroxide" or hydrogenperoxide) and 
catalyst and adiabatic and ((tube or 
"fixed-bed") near reactor) and 
zeolite and solvent 


US-PGPUB; 

1 ICDATt 

UbPAl ; 

USOCR; 

FPRS; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


OR 


ON 


2007/10/01 17:21 


S5 


2 


10/220503 


US-PGPUB; 

1 ICDATi 

UbrA 1 ; 

USOCR; 

FPRS; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


OR 


ON 


2007/10/01 14:51 


S6 


63 


reactor and "multiple feed points" 


US-PGPUB; 

1 ICnATi 

UbPAT; 

USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
IBM_TDB 


OR 


ON 


2007/10/01 17:10 


S7 


1 


S6 and epoxidation 


US-PGPUB; 

i i <** at*. 

USPAT; 
USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
IBM TDB 
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ON 


2007/10/01 14:54 
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reactor and "inlet points" and feed 


US-PGPUB; 

USPAT; 

USOCR; 

FPRS; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/10/01 17:10 


S9 


11 


S8 and epoxidation 


US-PGPUB; 

i irn at. 

USPAT; 

USOCR; 

FPRS; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/10/01 14:54 


S10 


3138 


reactor and epoxidation 


US-PGPUB; 

USPAT; 

USOCR; 

FPRS; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/10/01 15:11 


Sll 


1053 


S10 and hydroperoxide 


US-PGPUB; 

USPAT; 

USOCR; 

FPRS; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/10/01 15:11 


S12 


1000 


Sll and catalyst 


US-PGPUB; 

USPAT; 

USOCR; 

FPRS; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/10/01 15:12 


S13 


783 


S12 and (propene or propylene) 


US-PGPUB; 

USPAT; 

USOCR; 

FPRS; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/10/01 15:14 


S14 


73 


S13 and "tube reactor" 


US-PGPUB; 

i irnAT. 

USPAT; 
USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
IBM TDB 
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ON 


2007/10/01 17:10 
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2007/10/01 15:16 
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L7 ANSWER 1 OF 20 CAPLUS COPYRIGHT 2007 ACS on STN 

AB Gas-propylene was epoxidized with dilute methanol solns. of hydrogen 
peroxide in a fixed-bed reactor 

using self-made titanium-containing raol . sieve of ZSM-5 type {Model 
TS-1) as 

catalyst. The technol. conditions such as the liquid 
space-velocity, mole ratio of propylene to hydrogen 
peroxide, temperature and contents of hydrogen 

peroxide in methanol solns., which would determine the epoxidn. rate, 
were studied systematically. The exptl. results show that when the 
reaction pressure is 0.7 MPa, reaction temperature is 50 *C, mass content 
of hydrogen peroxide in methanol solns. is about 1.5*, 
liquid mass space velocity is 48 h-1, the conversion of hydrogen 
peroxide and selectivity of propylene oxide 
are more than 901 and 851, reap. 
ACCESSION NUMBER: 2007:1065469 CAPLUS 

TITLE : Epoxidation of propylene and hydrogen 

peroxide in a lower pressure continuous 
fixed-bed reactor 

AUTHOR (S): Zhao, Ji-gang; Shen, Ben-xian; Xiao, Wei-guo; Zhang, 

Ce; Wang, Lei 

CORPORATE SOURCE: School of Chemical Engineering, East China University 

of Science and Technology, Shanghai, 200237, Peop. 
Rep. China 

SOURCE: Huadong Ligong Daxue Xuebao, Ziran Kexueban (2007), 

33(1), 23-27 

CODEN: HLIXEV; ISSN: 1006-3080 
PUBLISHER: Huadong Ligong Daxue Xuebao Bianjibu 

DOCUMENT TYPE: Journal 
LANGUAGE: Chinese 



L7 ANSWER 2 OF 20 CAPLUS COPYRIGHT 2007 ACS on STN 

AB A process for the epoxidn. of olefins with hydrogen 

peroxide is claimed. This process serves to increase product 
yield by minimizing loss of olefin conversion rate and inhibit 

production of 

byproducts while using a catalyst formed by a conventional 

method. Said method serves to improve the inactivation degree of the 

catalyst in a continuous reaction. The epoxidn. of alkenes is 

performed by a reaction with hydrogen peroxide in the 

presence of titanium silicalite catalyst (formed by using 

alumina as a binder or a supporter) with olefin in a fixed 

bed reactor using an ale. -nit rile mixed solvent. The 

titanium silicalite catalyst formed is a crystalline titanium-containing 
zeolite having the MFI or MEL structure represented by the formula 
xTi02(l-x)Si02 (x - 0.01-0.05). The titanium silicalite catalyst 
formed is a mixture of titanium silicalite and 5-95 weight! of the 
alumina 

binder or support. The nitrile is acetonitrile, propanenitrile or 
pentanenitrile and the ale. is methanol, ethanol, isopropanol, 
tert-butanol, cyclohexanol . The amount of hydrogen 

peroxide is 1-90 weight*. The olefin is a C2-10-aliphatic olefin. The 
epoxidn. is performed at 0-100' under 1-100 atm pressure and the 
mass-space velocity is 0.05-1 h-1. More narrow definitions are 
indicated; 

however, specific chemical structures and/or addnl. information are not 

provided here. 
ACCESSION NUMBER: 2006:1141411 CAPLUS 

DOCUMENT NUMBER: 146:295762 

TITLE: Process for epoxidation of olefin with 

hydrogen peroxide and titanium 
silicalite catalyst 

INVENTOR(S): Kwak, Byong Sung; Oh, Seung Hoon; Lee, Jae Ho; Choi, 

Hyun Chul; Kim, Tae Jin; Lee, Jong Hyung; Choo, Dae 
Hyun 

PATENT ASSIGNEE (S) : Sk Corporation, S. Korea 

SOURCE: Repub. Korean Kongkae Taeho Kongbo, No pp. given 

CODEN: KRXXA7 
DOCUMENT TYPE: Patent 
LANGUAGE: Korean 
FAMILY ACC. NUM. COUNT: 1 
PATENT INFORMATION: 



PATENT NO. 



KR 2006055409 
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KIND 



DATE 



APPLICATION NO. 



KR 2005-110355 
KR 2004-94678 



DATE 

20051117 
A 20041118 



L7 ANSWER 3 OF 20 CAPLUS COPYRIGHT 2007 ACS on STN 

AB Hydrogen and oxygen react in a plasma generating apparatus of medium 
barrier 

discharging at ambient temperature and atmospheric to give hydrogen 
peroxide, which is gathered with methanol and used directly in the 
epoxidn. of propylene. The plasma generation apparatus is a coaxial 
sleeved 

glass structure and the circulation cooling water in the annular space of 

the sleeve also acts as an earth electrode. The epoxidn. of propylene is 

carried out in batch or fixed bed reactor 

with titanium-containing zeolite as the catalyst. 
ACCESSION NUMBER: 2005:561506 CAPLUS 

DOCUMENT NUMBER: 143:153876 

TITLE: Method and device for epoxidation of propylene using 

plasma of hydrogen and oxygen 
INVENTORY): Guo, Hongchen 

PATENT ASSIGNEE (S) : Dalian University of Technology, Peop. Rep. China 

SOURCE: Faming Zhuanli Shenqing Gongkai Shuomingshu, No pp. 

given 

CODEN: CNXXEV 
DOCUMENT TYPE: Patent 
LANGUAGE: Chinese 
FAMILY ACC. NUM. COUNT: 1 
PATENT INFORMATION: 



PATENT NO. 



CN 1546479 
PRIORITY APPLN. INFO. : 



KIND DATE 



APPLICATION NO. 

CN 2003-10105211 
CN 2003-10105211 



DATE 



20031128 
20031128 



L7 ANSWER 4 OF 20 CAPLUS COPYRIGHT 2007 ACS on STN 

AB Epoxidn. of propylene to propylene oxide over Ag/TS-1 

in the presence of oxygen and hydrogen was carried out in a fixed 
-bed, quartz flow reactor. The effects of Ag loading, 

support, Si/Ti mol. ratio of TS-1 and calcination temperature of Ag/TS-1 
on the 

propylene epoxidn. were investigated. The results show that Ag loading, 
support and the calcination temperature of Ag/TS-1 as well as the Si/Ti 

mol . 

ratio of TS-1 have a great effect on the catalytic properties. The 
optimum Ag loading, calcination temperature of Ag/TS-1 and Si/Ti mol. 
ratio of 

TS-1 are 2 weight*, 450 "C and 64, resp. Over 2.0 weight* Ag/TS-l 
(nSi/nTi-64) catalyst, at a space velocity of 3000h-l, 0.92* 
propylene conversion with 91.2% selectivity to propylene 
oxide is obtained at 150*C. The deactivation of Ag/TS-1 
catalyst is not due to the changes of active species, but the coke 
of the catalyst, which can be easily regenerated by calcination 
at 4S0*C in air. 

ACCESSION NUMBER: 2005:418395 CAPLUS 

DOCUMENT NUMBER: 144:150677 

TITLE: Propylene epoxidation over Ag/TS-1 catalysts 

AUTHOR (S): Wang, R.; Hao, J.; Guo, X.; Wang, X.; Liu, X. 

CORPORATE SOURCE: State Key Laboratory of Fine Chemicals, Dalian 

University of Technology, Dalian, 116012, Peop. Rep. 

China 

SOURCE: Studies in Surface Science and Catalysis (2004), 

154C (Recent Advances in the Science and Technology of 
Zeolites and Related Materials), 2632-2638 
CODEN: SSCTDM; ISSN: 0167-2991 

PUBLISHER : Elsevier B.V. 

DOCUMENT TYPE: Journal 

LANGUAGE : English 
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AB Synthesis of propylene oxide through gas phase 

epoxidn. of propylene using mol . oxygen as an oxidant over lab-prepared 

Ag/TS-1 catalyst and the lab fixed-bed 

reaction unit with quartz reactor was studied. The preparation 
conditions of Ag/TS-1 catalyst such as, Ag loading, type of 
support, the Si/Ti mol ratio of TS-1, calcination conditions, etc. were 
investigated. The effects of reaction conditions including reaction 
temperature, gas velocity, volume ratio of C3H6/02 and C3H6/H2 on 
catalyst 

performance were also investigated. The optimum Ag loading w(Ag) was of 
21 {mass percent) and n(Si)/n(Ti) was of 64 {support), and the optimum 
calcination temperature was 450*C in air for Ag/TS-1 catalyst. 
The reaction when carried out at 150'c by passing the reactant 
mixture of C3H6, 02, H2 and N2 through the reactor at a volume ratio 
of 1:2:3:12 with a space velocity of 4000 h-1 is optimum. After 70 min 
reaction, propylene conversion (x(C3H6)) and selectivity to 
propylene oxide (SPO) were 1.37* and 93.51*, resp. 
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AB The deactivation and regeneration of the lamina titanium ailicalite 
(TS-1) 

catalyst for the epoxidn. of propylene with dilute H202 was 
investigated in a fixed-bed reactor. In the 

scale-up experiment, the dosage of the lamina TS-1 catalyst is 2.5 
kg, after 1000 h reaction the catalyst still exhibits good 
performance and further increases the reaction time, the conversion of 
H202 begins to decrease. TG and BET analyses of the deactivated 
catalysts show that the main species occluded within the zeolite 
pore are propylene oxide oligomers, and these species 

occupying the active Ti site and blocking the pores of the lamina TS-1 

are 

the main reason for the deactivation of catalyst. The 
deactivated catalyst can be regenerated by different 
regeneration methods. The activity of deactivated catalysts 
regenerated by dilute H202 or heat treatment by using air or nitrogen as 

a 

calcination media can be fully recovered, but a decline in 
propylene oxide (PO) selectivity of the regenerated 
catalyst has been observed during the first hours of reaction. 
However, water vapor treatment of the deactivated catalyst can 
improve the PO selectivity with the same activity as that of the fresh 
lamina TS-1 catalyst. 
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AB The TS-1 powder, which is synthesized using tetrapropylammonium bromide 
(TPABr) as template, was molded into catalyst by extruding. The 
prepared catalysts containing 301, 50* , 60* or 80* TS-1 were used to 
catalyze the propylene epoxidn. to produce PO in a fixed 
bed reactor. The results show that TS-1 is the active 
site of the catalyst. The catalyst with 801 TS-1 has 
the highest activity and mech. intensity. The selectivity of PO 

decreases 

and the utilization of hydrogen peroxide increases as 

TS-1 content increases in the catalyst. Both the selectivity of 

PO and the utilization of hydrogen peroxide increase 

as the WHSV of propylene increases from 0.30 h-1 to 0.70 h-1. The 

catalyst containing 80% TS-1 exhibits 97.8* hydrogen 

peroxide conversion, 86.4% PO selectivity and 91. B* 

hydrogen peroxide utilization when the WHSV of propylene 

is 0.70 h-1. 
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AB The present invention relates to a process for the epoxidn. of £1 

organic compound with an oxygen-delivering substance, for example a 

hydroperoxide, in the presence of 21 catalyst 

containing a metal-organic framework material comprising pores and a 
metal ion 

and 21 bidentate organic compound, said bidentate organic compound being 
coordinately bound to the metal ion. Thus, a 66:24:10 volume ratio of 



02, 



He, and propylene was streamed through a tube reactor 
containing AgN03-treated MOF-5 at 220* to give propylene 
oxide with a turnover of 3.3% and selectivity of 10.3% ofter 15 h. 
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AB A process for the production of an epoxide (e.g., methyloxirane) by 
reaction 

of an olefin (e.g., propylene) with a hydroperoxide (e.g., 
benzene hydroperoxide) in the presence of a solid epoxidn. 
catalyst is described where the olefin and hydroperoxide 
reactants are first reacted in it least two fixed-bed 
reactors packed with fresh catalyst, olefin being fed 
serially to the reactors and hydroperoxide reactant 
being fed in parallel to the reactors and then the 
reactor effluent from the last of the reactors is passed 
to as least one further fixed-bed reactor 

packed with epoxidn. catalyst which has been at least partially 
deactivated. A process flow diagram is presented. 
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AB Titanium silicalite (TS-1) was successfully synthesized by using Pr4NBr 
(TPABr) and BuNH2 as the template and the base, resp. XRD, IR, SEM, 13C 
CP/MAS NMR, UV-visible, and UV-Raman techniques were used to characterize 
the synthesized products. The results show that TS-1 has MFI structure 
with high crystallinity and large crystal size, and with two kinds of 
titanium species. Using epoxidn. of propylene as the probe, the 

catalytic 

properties of TS-1 in the present work were investigated. The crystal 

size of TS-1 greatly affects the initial reaction rate of 

propylene oxide (PO) formation. The effects of reaction 

conditions on PO reveal that the PO formation is greatly influenced by 

the 

solvent and the solution pH value. Methanol is the most preferable 
solvent, 

and a portion of water (<30%) in solution does not have much impact on 

the 

reaction. Moreover, the addition of base used to neutralize the residual 

acidity of the catalyst favor the reaction, the catalyst 

shows high activity and selectivity upon the adequate amount of base and 

the 

catalyst can be used repeatedly without regeneration. In the 
fixed-bed reactor, using ammonia water as the 

neutralizer, after 200 h of reaction, both the conversion and the 
utilization of H202 is about 951, the selectivity of PO is about 904. 
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AB Propylene oxide is manufactured in a three-stage process 

from propylene, oxygen, and hydrogen. The first reaction step is the 

oxidation of isopropanol/water with mol. oxygen in a 
reaction-distillation column 

(approx. S00 psi and 350" F. ) , to produce hydrogen 

peroxide and acetone. The column is configured with an upper high 
liquid holdup reaction zone and a lower short residence time stripping 

zone. 

Inert gas circulating through the column effects separation of the 
hydrogen peroxide as part of the bottoms fraction and 
acetone as part of the distillate fraction. The liquid part of the 
distillate fraction comprising acetone, isopropanol and water is then 
reacted with hydrogen (second reaction step) under reactive-distillation 
conditions to convert the contained acetone back to isopropanol for 
subsequent recycle to the first reaction step. The third reaction step 

is 

the epoxidn. of propylene (in stoichiometric excess) with the 
hydrogen peroxide solution, typically in the presence of a 
titanium silicalite catalyst. The reaction is performed in a 
series of fixed bed adiabatic reactors with I 
intercooling. Product separation is by conventional distillation 
Unreacted 

propylene is recycled to the epoxidn. step and water/ isopropanol to the 
first reaction step. 
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AB The title process comprises passing a feed containing an organic 
hydroperoxide, e.g., ethylbenzene hydroperoxide, and 
alkene, e.g., propene, through a bank of 22 serially connected 
reactors all containing a bed of heterogeneous epoxidn. 
catalyst particles, e.g., com. titania/alumina, and operated in a 
cyclic mode. The 1st reactor of the cyclically operated bank is 
put in a position further down this bank, when the activity of the 
epoxidn. catalyst contained in the reactor decreased 
to an undesirably low level. In this position the catalyst with 
decreased activity is contacted with the effluent from the reactor 
in the preceding position at a temperature which is 25* higher 
than the final temperature at which the catalyst was in use in the 1st 
position of the bank and for sufficient time to restore its activity to 
the desired level. The bank of cyclically operated epoxidn. 
reactors may be followed by 21 addnl. fixed- 
bed epoxidn. reactors which are not operated cyclically. 
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AB Propylene epoxidn. over a Pd-Pt/TS-1 (Ti silicalite] catalyst 

with in situ formed hydrogen peroxide was carried out 

in a fixed bed reactor under high pressure. 

The continuous operation allowed the study of catalyst 

deactivation and changes in product distribution with time-onstream. The 
initial propylene oxide selectivity was high, 99» at 
3.5* conversion, but the catalyst deactivated rapidly with 
time-onstream and successively the formation of Me formate became the 
prevalent reaction. Using carbon dioxide, instead of nitrogen, had a 
beneficial effect on the formation of propylene oxide, 

and even higher yields were obtained when increasing the pressure from 50 
to 120 bar (supercrit. fluid phase). Thermal anal. {TA-M5 and TA-FTIR) 
indicated that catalyst regeneration requires oxidation at elevated 
temperature; washing with an organic solvent is less efficient. The 
serious 

catalyst deactivation and the striking shift in the selectivity 
pattern of the catalyst is traced to competing ale. oxidation on 
platinum metal. 
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AB A closed system comprises a shell and tube reactor and 

a shell and tube cooler placed side-by-side, a reversed U- 
tube connecting the top of the reactor and cooler, a U- 
tube connecting the bottom of the reactor and cooler, a 
gas-liquid separator on the top of the reactor and connecting to 
the reversed U-tube. Finely granular Ti-Si mol. sieves (TS 1) 
were used as catalysts. The conversion of H202 and the 
selectivity (vs. H202) of propylene oxide were >90%. 
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AB A method for reacting an organic compound with a hydroperoxide 
comprises fcl of steps 1-3: (1) reacting the hydroperoxide 
with the organic compound to obtain a mixture composed of a reacted 
organic compound 

and unreacted hydroperoxide; (2) separating the unreacted 
hydroperoxide from the mixture from step (1); (3) reacting the 
hydroperoxide separated in step (2) with the organic compound Thus, 
tube reactor packed with strands of TS-1 was charged 
with 40 weight! H202, MeOH, and propene at 40" and 20 bar to give 
98.4* H202 conversion and 80.31 propene oxide selectivity. 
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An olefin epoxidn. process is operated using a plurality of 

reactor vessels, each containing a fixed bed of a 

heterogeneous catalyst such as titania-on-ailica. The 

reactor vessels are connected in series whereby a feedstream 

comprised of olefin and an active oxygen species is passed through the 

series of reactor vessels in contact with the heterogeneous 

catalyst to accomplish conversion of the olefin to the 

corresponding epoxide. As the activity of the catalyst in an 

individual reactor vessel falls to an undesirably low level, the 

reactor vessel is taken out of service and a replacement 

reactor vessel containing fresh or regenerated catalyst 

introduced. The replacement reactor vessel may, in alternative 

embodiments of the process, be the first or the last reactor 

vessel in the series. For example, the feedstream may first be contacted 

with either the most active or the least active charge of catalyst 

within the series of reactor vessels. Although the latter 

embodiment permits somewhat longer catalyst life, the former 

embodiment requires much smaller capacity heat exchangers- The process 

considerably reduces catalyst usage as compared to a 

conventional fixed bed epoxidn. process where all of 

the catalyst is replaced or regenerated at the same time. 
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The catalytic activity of a titanium-containing heterogeneous catalyst 

auch aa titania-on-silica which has been used to catalyze olefin epoxidn. 

is effectively restored by washing the catalyst with water, 

ale, ether, nitrile, ester, aromatic hydrocarbon, or ketone. Thus, a 

non-ailylated titania-on-silica catalyst was prepared in 

accordance with the procedures described in U.S. patent number 3,923,843 

used to catalyze the epoxidn. of propylene with ethylbenzene 
hydroperoxide in a fixed bed reactor 
for 526 h. After removal from the reactor, the used 
catalyst gave only 234 conversion and 901 selectivity to epoxide 
in a batch epoxidn. of 1-octene with ethylbenzene hydroperoxide 
(1 h, 90*). A portion of the deactivated catalyst was 
washed with various solvents, dried in a 120* vacuum oven, and 
tested in batch epoxidn. of 1-octene using ethylbenzene 
hydroperoxide to give 62* conversion and 8 6* epoxide selectivity 
after washing with a-methylbenzyl ale. and 661 conversion and 86* 
epoxide selectivity after washing with deionized water. 
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AB Propylene oxide (I) is manufactured by epoxidn. of 

propylene by using ethylbenzene hydroperoxide (II) ethylbenzene 

(III) solution, which is prepared by liquid phase autoxidn. of III. The 

epoxidn. . 

process is as follows; (1) alkali washing 10-251 II solution in III to. 

give 

an oil, (2) distilling of the oil to give condensed II solution, (3) 
epoxidizing 

of propylene (IV) by the II solution in the presence of Ti-containing 
catalysts to give I associated with III, 1-phenylethanol, etc., (4) 
removing IV by evaporation, and (5) evaporating the residual reaction 
solution after 

addition of 0.1-100* (based on I) C2-4 ales., C2-8 ethers, C3-9 ketones, 

C2-3 

nitriles, and/or C6-7 hydrocarbons for separation of I-rich components 
obtained 

from the top and other components on the bottom. Thus, washing 3000 g II 
solution in III by aqueous NaOH, evapog. the solution in vacuo, 
epoxidizing IV by 

the concentrated solution in the presence of T1/S102 in fixed-bed 
reactor, removing IV, adding 0.05* PrOH, and evaporating gave I at 
selectivity 92% and loss of I £0.01*. 
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AB A process is described for conducting an exothermic reaction between 
fc2 reactants in a fixed-bed catalytic 

reactor under isothermal conditions. The reaction mixture includes 
£1 compound having a lower b.p. than the other compds. present, the 
quantity present being sufficient to consume, by vaporization, the heat 
generated by the exothermic reaction. The reactor is operated 
at the boiling pressure of the reaction mixture and facilitates a 
cocurrent 

downflow of the liquid and the gas phases, the gas phase comprising the 
vaporized component having the lowest b.p. Thus, the process was used 
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AB Alkenes; e.g. propene (I); were epoxidized in the liquid phase by 
of 

an organic hydroperoxide, e.g., cumene hydroperoxide 
(II), ethylbenzene hydroperoxide (III), or tertbutyl 
hydroperoxide (IV), introduced at several points of the reaction 
zone or in several fractions, and in the presence of Mo or V 
catalysts, using tert-BuOH as solvent. This process may be 
carried out continuously in a tubular reactor or discontinuously 
in a vessel provided with a stirrer. Thus, 1500 g./hr. I was treated 
continuously at 90* with 480 g./hr. II, 480 g./hr. tert-BuOH and 16 
g./hr. Mo naphthenate containing 5% Mo (V), in a stainless steel tube 
{1.5 m. long, internal diam 25-13 mm). Addnl. II was introduced at 2 
points in the reaction zone at the rates of 520 and 529 g./hr. The 
hydroperoxide conversion was of 78.8% with a selectivity of 72.6% 
in propylene oxide (basis II), 96* II being recovered 
as cumyl alcohol. The following results were obtained by operating 
discontinuously 1 hr.- at 90* with 0.16 part V {parts I, parts II, 
parts tert-BuOH, moles I -I I consumed, % II converted, * epoxide 
selectivity, and 1 alcohol recovery given): 5, 5, 16.9, 13.6, 94.0, 35.4 
97.0; 4.7, 4.7, 15.9, 6.4, 87.2, 81.6, 97.0; 7.0, 3.0, 15.1, 7.8, 86.2, 
14.4, 81.0; 5.0, 10, 8.7, 2.1, 75.8, 62.3, 94. 1-Hexene (126 g.), 30 g. 
IV, 45 g. V, and 1.0 g. VI was heated at 110" in a discontinuous 
system, 5 g. IV added at 10-min. intervals up to an addnl. amount of 60 

9- 

IV, and after 180 min. the mixture was distilled The hydroperoxide 
conversion was 74% with a selectivity of 97% in epoxide (basis peroxide) 
Cyclohexene epoxide (VI) was also obtained in a discontinuous system by 
treating cyclohexene with III in the presence of V naphthenate, at 94 or 
97% conversion with a selectivity in VII (basis III) of 96 or 87% after 

30 

or 60 min., reap. 
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